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STATOR OF AN ELECTRICAL MACHINE 

Technical Field of the Invention 

The present invention is generally related to 
electrical machines and in particular to a stator and the 
5 core back of a stator of an electrical machine. 

Background of the Invention 

The stator of electrical machines generally 
comprises teeth and a core back. The function of the 
teeth is to lead magnetic flux induced in the teeth by a 
coil arranged round the teeth and, thus, the teeth 
increases the efficiency of the interaction between the 
stator and a rotor, in respect of a stator having no 
teeth. The core back is arranged to magnetically connect 
the teeth to each other in order to provide a flux 
feedback loop having low reluctance, i.e. it may be seen 
as closing the magnetic circuit generating flux for 
interaction with a rotor. 

The stator cores of electrical machines has 
generally been made of solid soft magnetic material, e.g. 
iron. One problem with these types of stator cores is 
that eddy currents is induced in the stator core. To 
reduce this problem with eddy currents the stator cores 
of today is made of laminated sheets of electrically 
insulated soft magnetic material or of iron powder being 
electrically insulated . 

Summary of the Invention 

It is an object of the present invention to provide 
30 an improved stator and especially an improved core back. 

This object is accomplished by means of a stator 
core according to claim 1, by means of a core back 
according to claim 9 and by means of a method of 
producing a stator core according to claim 16. Preferred 
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embodiments of the invention are disclosed in the 
dependent claims. 

In particular a stator core for an electrical 
machine, according to a first aspect of the invention, 
5 comprises a core back, and a plurality of teeth arranged 
circumf erentially at the core back and extending radially 
there from, wherein the core back is at least one sheet 
of electrically insulated soft magnetic material arranged 
as a spiral. 

10 Additionally, a core back for an electrical machine, 

according to second aspect of the invention, is at least 
one sheet of electrically insulated soft magnetic 
material arranged as a spiral. 

In the context of the present invention the word 

15 spiral is defined as a winding around a center gradually 
receding from or approaching it. Further, in the context 
of the present invention, a sheet of electrically 
insulated soft magnetic material means a sheet provided 
with electrical insulation on the surface in order to 

20 decrease the effects of eddy currents. Such sheets are 
well known by a person skilled in the art and are 
frequently used in electrical machines. 

By designing the core back as at least one sheet of 
electrically insulated soft magnetic material arranged as 

25 a spiral may facilitate the manufacturing of stator 

cores. Such an arrangement may also lead to less material 
waste than in the production of stator cores of 
conventional design . 

According to the second aspect, the core back may 

30 include openings arranged to receive teeth. The sheet may 
be elongated and said openings may be arranged not to cut 
the elongate edges of the sheet. 

The following embodiments may refer to either the 
first or the second aspect. 

35 Further, the core back may be annular. 

According to one embodiment said sheet of 
electrically insulated soft magnetic material may be 
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elongated and have a length, a width, and a thickness, 
and wherein the length of said sheet of electrically 
insulated soft magnetic material extends essentially 
circumf erentially , the width of said soft magnetic 
5 material extends essentially axially, and the thickness 
of said soft magnetic material extends essentially 
radially . 

According^ to another embodiment, said core back 
includes openings for receiving the teeth. This feature 

10 may make it easy to assemble the stator core. 

Additionally, the openings may support the teeth when 
mounted and, thus, resulting in a stable mounting of the 
teeth and a robust stator core. This may also result in a 
better flux path. 

15 The sheet may be elongated and may include an 

opening at each end of said sheet. Thus, by arranging the 
opening of one end of the sheet at a tooth and the 
opening of the other end at the same tooth the area of 
electrically insulated soft magnetic material acting as a 

20 flux path at one side of a tooth may be essentially the 
same as the area at the other side. 

The sheet may be fixed in the spiral shape by means 
of gluing, welding or soldering. 

The sheet may include openings along a portion of 

25 its length. Thus, the openings may not have to extend all 
the way through the total thickness of the core back. 
This may facilitate the manufacturing of the core back. 

The teeth may be fastened in the openings by means 
of force fitting, gluing, welding or soldering. 

30 The sheet may be arranged to form essentially three 

turns . 



Additionally, a method for producing a stator core 
for an electrical machine, according to third aspect of 
35 the invention, comprises the acts of: 
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winding a sheet of electrically insulated soft 
magnetic material into a spiral in order to form a core 
back, and 

attaching a plurality of teeth to the core back so 
5 that the teeth are circumf erentially separated and 
extends radially from the core back. 

The act of attaching a plurality of teeth to the 
core back may comprise arranging the teeth into openings 
in the core back. 
10 The act of attaching the teeth to the core back may 

comprise force fitting, gluing, welding or soldering. 

The method may comprise the act of fixing the sheet 
in the shape of said spiral by means of gluing, welding 
or soldering. 

15 A further scope of applicability of the present 

invention will become apparent from the detailed 
description given below. However, it should be understood 
that the detailed description and specific examples, 
while indicating preferred embodiments of the invention, 

20 are given by way of illustration only, since various 

changes and modifications within the spirit and scope of 
the invention will become apparent to those skilled in 
the art from this detailed description. 

2 5 Brief Description of the Drawings 

Other features and advantages of the present inven- 
tion will become apparent from the following detailed 
description of a presently preferred embodiment, with 
reference to the accompanying drawings, in which: 

30 Fig. 1 shows a schematic perspective view of one 

embodiment of the stator when it is arranged together 
with a rotor to form a motor, 

Fig. 2 shows a schematic front view of the stator of 
Fig. 1, 

35 Fig. 3 shows a schematic side view of the stator of 

Fig. 1, 
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Fig. 4 shows a schematic front view of the core back 
of Fig. 1, 

Fig. 5 shows a schematic perspective view of section 
A-A of the core back in Fig. 4, 
5 Fig. 6 shows a schematic view of a portion of a 

sheet of electrically insulated soft magnetic material 
according to an embodiment of the present invention. 

Fig. 7 shows a schematic view of a sheet of 
electrically insulated soft magnetic material that may be 
10 used to make the core back of Fig. 4, 

Fig. 8 illustrates a method for producing the stator 
in Fig. 2. 

Detailed Description of Embodiments 

15 In Fig. 1 there is shown an electrical machine 10 

comprising a rotor 12, a stator 14. 

The rotor 12 may be a conventional rotor. Thus, the 
rotor may be a conventional permanent magnet rotor, a 
conventional synchronous rotor, a conventional 

20 asynchronous rotor, a conventional Switched Reluctance 
rotor (SR-rotor) , etc., but may also be a rotor of a 
construction similar to the construction of stator 14 
according to the invention. Note, that the windings of 
the rotor is not shown in Fig. 1. 

25 In Fig. 1-3, one embodiment of the invention is 

shown schematically. The stator of this embodiment 
comprises a core back 20, two teeth 22a-b, and coils 24a- 
b. 

The teeth 22a-b are separate components attached to 
30 the core back 20. In the present embodiment the 
teeth 22a-b are attached to the core back 20 by 
positioning the teeth 22a-b in openings 26 arranged in 
the core back 20. The teeth may then be force fit in the 
openings 26, glued, welded, or soldered to the core back. 
35 The coils 24a-b may be a single winding, i.e. one 

wire wound into a coil and connected to an electrical 
supply unit, not shown, or a distributed winding, i.e. 
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each stator coil includes wires that are connected to 
different outputs of the supply unit and may thereby 
carry electricity having differing electrical 
characteristics. A person skilled in the art of 
5 electrical motors know many different types of electrical 
supply units which may be utilized. The skilled person 
also knows how to connect a single winding or a 
distributed winding to such electrical supply units. 
Further, the coils may be pre-wound prior to being 

10 positioned around a tooth 22a or 22b, because the 

teeth 22a-b are separate components. Thus, the coils may 
also be bobbin wound. 

The core back 20 of this embodiment is a single 
sheet 28 of electrically insulated soft magnetic material 

15 wound into a spiral. The surface of the sheet 28 of 
electrically insulated soft magnetic material is 
preferably covered with an insulating material in order 
to minimize the effect of magnetic flux inducing an 
electric current flowing from one layer of soft magnetic 

20 material to another, such electric currents are known as 
eddy currents. In the Figs 1,2,4 and 5 the sheet 28 of 
electrically insulated soft magnetic material formed to a 
spiral is schematically showed in order to facilitate the 
understanding of the forming of the core back 20. 

25 Therefore, the gap Lg between one turn and another of the 
sheet 28 is exaggerated. In an perfect, with respect to 
compactness, core back 20 the gap Lg does not exist and 
two adjacent turns are arranged in close contact with 
each other. However, in reality, there may be a small gap 

30 between adjacent turns. 

Now referring to the Figs 4-7, according to the 
present embodiment the core back 20 is made of one single 
sheet 28 of electrically insulated soft magnetic 
material. The sheet 28 of electrically insulated soft 

35 magnetic material includes a first surface 30 and a 

second surface 32, which are arranged on opposite sides 
of said sheet of electrically insulated soft magnetic 
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material. The area of each of the first and second 
surface being larger than the area of any one of two 
longitudinal edge surfaces 34 , 36 of said sheet of 
electrically insulated soft magnetic material, also these 
5 two surfaces 34, 36 are arranged opposite to each other. 
Said sheet 28 of electrically insulated soft magnetic 
material further includes two end portions 37 and 38 each 
having an end surface 40 and 42, the area of each end 
surface being smaller than the area of any one of the 

10 first and second surface 30, 32. 

In the present embodiment the sheet 28 of 
electrically insulated soft magnetic material is arranged 
to form a spiral by bending said sheet 28 so that the 
second surface 32 of said sheet is arranged facing the 

15 first surface 30 of the same sheet 28 of electrically 

insulated soft magnetic material for a number of turns. 
In the present embodiment the sheet is arranged to form 
three turns having increasing or decreasing radius, 
depending of whether the core back is studied from the 

20 outside in or from the inside out. However, the number of 
turns may be greater, in some cases even lesser. In the 
present embodiment the core back 20 has a thickness L tc in 
the radial direction corresponds to essentially the 
thickness of three sheets 28 of electrically insulated 

25 soft magnetic material, each sheet having a thickness of 
L ts - However, the thickness L tc may be increased by 
including additional turns of the sheet 28 of 
electrically insulated soft magnetic material in the 
spiral and , thus, it may be decreased by including less 

30 turns. The scope of the .invention is, however, not 
intended to be limited to a core back 20 having the 
thickness L tc which is given as an example above. 

In Figs 6-7, a sheet 28 of electrically insulated 
soft magnetic material, according to one embodiment, is 

35 shown before it is bent to form the spiral of the core 
back 20. This sheet 28 may also be called a blank. The 
sheet 28 of electrically insulated soft magnetic material 
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according to this embodiment is an elongated sheet having 
a length Li, a width L w and a thickness L ts - Further, said 
sheet 28, according to the present embodiment , includes 
openings 26a-c. It is in these openings the teeth 22a-b 
5 are arranged when the sheet 28 is bent to form the spiral 
shape resulting in the core back 20. The distance, e.g. 
Dab in Fig. 7, between two adjacent openings 26a-c varies 
as a function of the number of teeth of the stator, the 
radius of the core back 20, the thickness of the sheet 28 

10 of electrically insulated soft magnetic material, and/or 
the distance from one of the two ends of the sheet 28 of 
electrically insulated soft magnetic material. This 
distance D a b between two adjacent openings increases the 
further from a geometrical center of the core back the 

15 openings are -supposed to be arranged when forming a 
spiral . 

According to this embodiment the sheet 28 of 
electrically insulated soft magnetic material includes an 
opening 42a-b, which is not encircled by the sheet 28 of 

20 electrically insulated soft magnetic material, at each 
end of said sheet 28. These openings 42a-b are to be 
arranged at one of the teeth in order to make sure that 
the area of electrically insulated soft magnetic material 
acting as a flux path at one side of a tooth is 

25 essentially the same as the 'area at the other side, i.e. 
if there is arranged a number of x layers of said 
sheet 28 of electrically insulated soft magnetic material 
at one side of a tooth there should be a number of x 
layers arrange at the other side. 

30 One method of producing a stator core according to 

the invention will now be explained with reference to 
Fig. 8. Openings 26 are made in an elongated sheet 28' of 
electrically insulated soft magnetic material. Then, this 
elongated sheet 28' is wound into a spiral shaped core 

35 back 20. During the wounding of the sheet a plurality of 
openings 26 are aligned in order to define an opening in 
which teeth 22a-b of the stator core may be arranged. In 
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the Fig. 8 two openings are defined in the core back and, 
thus every second opening 26 in the sheet 28' of 
electrically insulated soft magnetic material are aligned 
with each other. 
5 The teeth 22a-b of the stator core are provided with 

coils 24a-b and then attached to the core back 20. In 
this embodiment the teeth 22a-b are attached to the core 
back 20 by inserting them into respective opening in the 
core back 20. The teeth may be fastened in the opening by 

10 means of force fitting, gluing, welding, soldering, etc. 

Force fitting may for instance be when the teeth is 
forced into openings that have a smaller circumference 
than the teeth. Another example of force fitting may be 
provided by winding the sheet into a spiral aligning the 

15 openings 26 in the sheet, which are of such dimension 

that they may easily receive a tooth. When the teeth are 
positioned in the openings in the core back, provided by 
means of the aligned openings, a force provided at the 
spiral in order to keep the openings in the sheet aligned 

20 is relaxed and due to a strive of the sheet to return to 
the plane shape, i.e. not the spiral shape, the teeth 
will be locked in position. If this force in the sheet is 
to small the spiral may instead be subjected to a 
external force creating the desired gripping force in the 

25 openings that locks the teeth in position. When the 

desired gripping force in the openings are achieved the 
spiral may be fixed. 

If the core back does not comprise openings for the 
teeth to be fastened in, they may be fastened at the core 

30 back by soldering, welding, gluing, etc. 

The sheet 28" may be fixed in the spiral shaped 
position by means of gluing, welding, soldering, etc., 
the end portions 36, 38 of said sheet 28" to the adjacent 
layer in the spiral. 

35 According to another embodiment of the invention the 

stator may include more than two teeth. In such 



embodiments the number of openings and/or the number of 
layers of the spiral has to be altered. 

According to yet another embodiment the core back 
may include more than one sheet of electrically insulated 
soft magnetic material. 



